General Information:
1 H-, 13 C-and 19 F-NMR spectra were recorded on a Bruker Avance III 300 MHz spectrometer.
All NMR spectra were referenced on the solvent peak. Mass spectra were obtained using an Agilent LC/MSD Trap SL.
All chemicals were purchased from commercial suppliers and used without further purification unless otherwise stated. THF was distilled from Na under Ar atmosphere prior to use. All reactions were performed under Ar-atmosphere.
Preparation of EBX reagents:
All used Ethynyl-benziodoxolones were prepared from 2-iodosylbenzoic acid and TMSalkynes following known procedures 1 . The starting materials were synthesised according to literature 1,2 .
1-[2-(Phenyl)ethynyl]-1,2-benziodoxol-3(1H)-one (2a)
2-Iodosylbenzoic acid (500.4 mg, 1.89 mmol) was taken up in MeCN (10 mL) and while rapid stirring, trimethylsilyl trifluoromethanesulfonate (363 µL, 1.98 mmol) was slowly added at room temperature, which resulted in the immediate formation of a yellow solution, which was then stirred at room temperature for 30 min. Then, the addition of trimethylsilyl(phenylethynyl)silane (346.3 mg, 1.99 mmol) followed and the mixture was stirred for 30 min at room temperature, before adding pyridine (170 µL, 2.11 mmol) and stirring for another 10 min. The solvent was then removed under reduced pressure and the resulting residue was taken up in DCM (10 mL). After washing with 1M aqueous HCl (10 mL), the aqueous layer was extracted once with DCM (10 mL). The organic phases were then washed with a saturated solution of NaHCO3 (15 mL), dried over Na2SO4 and filtrated. 
1-[2-(tert-Butyldimethylsilyl)ethynyl]-1,2-benziodoxol-3(1H)-one (2d)
2-Iodosylbenzoic acid (503.7 mg, 1.91 mmol) was taken up in MeCN (10 mL) and while rapid stirring, trimethylsilyl trifluoromethanesulfonate (382 µL, 2.08 mmol) was slowly added at room temperature, which resulted in the immediate formation of a yellow solution, which was then stirred at room temperature for 30 min. Then, the addition of tertbutyldimethyl((trimethylsilyl)ethynyl)silane (445,3 mg, 2.09 mmol) followed and the mixture was stirred for 30 min at room temperature, before adding pyridine (170 µL, 2.11 mmol) and stirring for another 10 min. The solvent was then removed under reduced pressure and the resulting residue was taken up in DCM (10 mL). After washing with 1M aqueous HCl (10 mL), the aqueous layer was extracted once with DCM (10 mL). The organic phases were then washed with a saturated solution of NaHCO3 (15 mL 
1-[2-(n-Butyl)ethynyl]-1,2-benziodoxol-3(1H)-one (2e)
2-Iodosylbenzoic acid (514.6 mg, 1.95 mmol) was taken up in MeCN (10 mL) and while rapid stirring, trimethylsilyl trifluoromethanesulfonate (392 µL, 2.14 mmol) was slowly added at room temperature, which resulted in the immediate formation of a yellow solution, which was then stirred at room temperature for 30 min. Then, the addition of hex-1-yn-1-yltrimethylsilane (330,0 mg, 2.14 mmol) followed and the mixture was stirred for 30 min at room temperature, before adding pyridine (170 µL, 2.11 mmol) and stirring for another 10 min. The solvent was then removed under reduced pressure and the resulting residue was taken up in DCM (10 mL).
After washing with 1M aqueous HCl (10 mL), the aqueous layer was extracted once with DCM (10 mL). The organic phases were then washed with a saturated solution of NaHCO3 (15 mL 
Dimerization of terminal alkynes:
General Procedure: 140 µL (0.22 mmol, 1.1 eq.) of a solution of n-BuLi (1.6 M in hexane)
were added to a solution of the corresponding terminal alkyne 1 (0.20 mmol, 1.0 eq.) in dry THF (1 mL) at -78 °C. After stirring for 2 h, the corresponding ethynyl-benziodoxolone 2 (0.30 mmol, 1.5 eq.) was added in one portion. The mixture was allowed to reach room temperature over 3 h while stirring rapidly. The resulting suspension was quenched with 2 mL of a saturated solution of NaHCO3 and extracted three times with 5 mL dichloromethane. After evaporation of the solvent, the crude product was purified by column chromatography (silica gel) to afford the targeted diyne 3 in the reported yield.
Octa-1,3-diyn-1-ylbenzene (3a)
Following the general procedure, hex- 
1,4-Diphenylbuta-1,3-diyne (3d)
Following the general procedure, phenylacetylene (22 µL, 0.20 mmol) was reacted with 
1-Methyl-4-(phenylbuta-1,3-diyn-1-yl)benzene (3e)
Following the general procedure, p-tolylacetylene (25 µL, 0.20 mmol) was reacted with 
1-Fluoro-4-(phenylbuta-1,3-diyn-1-yl)benzene (3f)
Following the general procedure, 4-fluorophenylacetylene (23 µL, 0.20 mmol) was reacted 9 Hz), 132.7, 129.4, 128.6, 121.8, 116.2, 115.9, 81.7, 80.6, 74.0, 73.8; 19 F NMR (282 MHz, CDCl3, 298 K): 159.5, 132.7, 129.7, 129.4, 128.6, 125.2, 122.9, 121.9, 117.2, 116.2, 81.7, 81.6, 74.0, 73.8, 55.5 150.5, 142,5, 136.3, 132.8, 129.7, 128.6, 128.2, 123.6, 121.5, 82.6, 80.3, 73.9, 73.7 132.6, 131.4, 130.3, 129.3, 128.6, 125.7, 121.9, 121.0, 81.7, 81.5, 74.1, 73.7 139.6, 132.5, 131.2, 130.3, 129.4, 125.7, 121.1, 118.9, 81.7, 76.5, 73.6, 73.4, 21.8; MS(ESI) : m/z calcd for C15H11S: 223.06
[M+H] + ; found: 223.13.
1-Methyl-4-(phenylbuta-1,3-diyn-1-yl)benzene (3e')
Following the general procedure, phenylacetylene (23 µL, 0.21 mmol) was reacted with Tolyl-EBX reagent 2b (109.3 mg, 0.30 mmol) to afford the diyne 3e' as colourless solid in 73% yield (32.4 mg, 0.15 mmol). Analytical data are identical to 3e (see above). 7, 129.4, 128.5, 121.7, 89.6, 88.0, 75.7, 74.8, 18.7, 11.5 
